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DEVELOPING TONER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic 
charge image developing toner having such 
characteristics that it is environmentally friendly and 
that it can form high-quality images in electrostatic 
charge image developing devices with a wide range of the 
process speed from low to high. 

SOLUTION: In the electrostatic charge image developing 
toner having a binder resin and an electrification 
controlling agent as the essential components, the 
binder resin consists of a polyester resin obtained by 
the reaction of (A) polybasic acids of two or more 
valances or the like and (B) aliphatic diols (excluding 
compounds having a bisphenol-A structure) as the main 
components. The electrification controlling agent is a 
polyamine compound having the portion expressed by 
general formula (II) as the repeating unit. In formula, 
each of R3 to R10 represents a hydrogen atom or the like 
and R1 1 is a 2-1 5C alkylene group or the like. 
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-/D/O, ^'Jt^y7°uifl/>- (6) -2, 2-tf 
7s (4-tKn^y7x^iH -/u/^ ^'Jt^yT* 
nifl/>- (2. 2) -2, 2-fcfX (4-kKn*y 
40 7x.-)V) 7°nA e >, ,f'Jt^ry7'nt:l/>- (2. 

4) -2, 2-fcf* (4 - b KD^ry7xx;0 yn/N° 
>> #y 3j-*v7 p nfcfl/>- (3. 3) -2, 2-b'X 

(4-tKn^ry7x^;P) 7*0/^ > Rtf C ft h OSIS 

[0 0 2 0] $8«i:fflv^:t^^» 3fB£l±0# 

(iv;utfb-;u, l, 2, 3, 6-^t>tHt- 
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^U-fe'J^, 2 ->f^"/n/o b u 

u-)\,x-*>, h ^ f n - -/n / < >f <^)=f ffitli 

•;;u-f^K b U n-j^n/O h U v v*;u 
■x — b U n-;i/i^ y h >; > v;1*ji — -r 
;K ^> ^x'JX'J h-^T- b 92^ vv^^-t^K 

* 1^ V- ;u y **9 y * suntf* 

7xy-il/^77^Ix^yfl, x^yi^t 

yfti/^yy-^-r-t b >m&to> Wfc 

£ c -tyj^sK+vft-frftt Ltii, Will, 7xxj^' 
'Jyy^x-f^K ri^^7x-J^'Jyy;l/X-f 

b\ ^eyx^y t)u^)Ijl7,-t frifHfimf % *i 
[0 0 2 1 ] *»Wi:fflv^#')x^f^llltt, «i 

Sft* fcOTrti&v^ Sift 15 0- 3 0 0tt2 - 2 

T'f ;uSt^rtY K> yVf^y^^lz-FfSrSl 
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[0 0 3 1 ] *«W^fflv*<bii4flr««l»#J(i. 
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T ? ^7>. 1, 14, -y^DDf h7f*>, 1, 15 
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fc*^** 4*)»<, Ft-iWRftL#<44 

[0 0 3 6] ifc. *iM?0»t»«a«fflht-i: 
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*JW**fb*l4o ^^ny>*MtLt(i> fN I G 
ROSINE BASE EXJ. TOIL BLAC 
K BSJ. TBONTORON N-01J. TBO 
NTORON N-04J. [BONTORON N- 

0 7j. TBONTORON N-2 1J (J3J: * } ) 
i>Mfc* (ft) ) GimifbtLio 4S7>^-^A 
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-2)o *fe#JiLTIi, fflfllOtO***tf ?>ix4o ftffcW 
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y v > ^#LS LtU<, i fcflfffll t 

[0 0 4 6] ±IBa^*2*n-^. 3*n-^> *D 
EE— XI4 2«|# LffiL«^<7>a«¥at^i •)« 
^■1-4. Wlfllf t-x 

[0 0 4 7] dMSUlStT, «»**ieuiiit4 

ftT*;£>4c, 

[0 0 4 8] ^t, 5"; •/ h n >^<D& 

jS^^^VJ- * * > * - v * y 

»#U i *> 53i£-f 4 tv»d*** , *»f 

[0 0 4 9] fftffffeiRffeffl h 4 ti^Ofls 

m¥±^*iS(±. tfCWRStLfcv***, ilUt 5-1 5 M m 



(8) ^^#§3 2002-236393 

[0 0 5 0] fit, ;o«i;LT||t>jlf:f^ffiia« 

?s#$it4 0 *5tmx-m^2>z t<ox-^^mnt lx 

14. Bl^fcSI*. mt^-9>. T )V = i-m<r>Zk®. 

WStWJk If* iX h £ > 'J =i - > * 'f ^ & iTOBIi TMt&S 

70 [0 0 5 1] jEflWb-J— wni^jt LT»S 

tcfflv><b*L4f>Oi: LTJ4, ~«Efla***:*«0*'J * 
;u *V •> n > v v > * v ~f ') > V^mX'^m^M 

AEROSIL;RA200HS, RA2 0 0 H (B$ 

7XD-^ (*) ] 

WACKER;H2 0 5 0, H3050, HVK215 
0 [7 7*-v-i*^X (*) ] , 
CABOSIL ITG8 2 0 F (+ + #7 h • J r 
20 A-f - • y 5 * ;wx • 'f > ^) , ta ¥x~$> 4 o 

[0 0 5 2] ttz. mtT?>t LXitmJ^ikV^- K 

^» 0 t a^r-HTSR$4tTV»4<>O*s*4o mt?-9> T 
8 0 5 [r^* (ft) 3 „ Bcfk^-*' > P 2 5 [B*T 
inv;W (ft) ] ^fT-*4 0 itz^ T^MttLT 

(i. Kfbr;i-5-^AC Ct-*^--^ (ft) ] m*mfbti 

[0053] ^tih<D9\-mtn<oi&^-mit, »mw«5i« 

JO ffl h t-<OtSO 1 / 3 filTtA4 i t*««f i L < , H 
USFSKti 1/1 0y.T-C*4 o tfc, dtLibo^^J 
(4, S>fc4¥^ti^<0 2ttJ^±5r#fflLTfc 4^. i 

fc, ->■; * o«ffl#j-&(4^mi8fftaftffl ht-wa 

T, a#0. 0 5~ 511%, «F4 L < (4 0. 1-3* 
g%t?*4o 

[0054] *M^<o*mw«aftffl h 1-- minim 

-ffifflT-^ 4 0 sp*^*ie«±— *W»=I± 1 0 - 5 0 0 M mX 

*>hit, *»«ftH**epm-4jt*s>i-tt3 o-ioo 

[0 0 5 5] ifc, iilt;<7)37?i]«It^3-f ^ 

>, 'J 'J n - b >J .-KU kfji/u 

50 T-bx-h, kf-^T^n-^, iJJ'Jlf^rf? 
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15 



(9) 



12002-236393 



xn*-fr <b&£* h U- Fy'J r7>»8g£>£v> 

ijai^x^, ^ 0, ;^w^>. k *7^y 

li^m^TEtt, ««au£*u«tu -toffia^ttfflt 

y^->«§, 7 7f»J|, Tf'Jfrm 

GPCgf : fv- (ft) 85* HL 
* : my- (**) s tsk 

H-H 
TSK 

mm : o. 5fi% 

iSliE I 1 . 0 m 1 /m i n 

THFWf(i> Rtt&3i?l g*Rtt»tt^fei), V 
y *XP-«fflS£T'THF£:i#?r*J£: LT 8 B#H*iE L£ 
»0«jR±<75»aE*^tmiLfce MMU J I S K6 
9 0 1C, TgliJ IS K 7 1 2 1 UiSCaHeLfco 50 

• ( (SO lil»SOCFT- 5 0 0 C) Srfflv^ 
lfxh>ilf 1 cm 2 , y'J>^E*0. 9 8 MP 

0* C, #S?IS6 0 C/m i n. MMil. 5 g <0 
^ffo/: c T 1 0 5 (i5EW«#aJL®*BflP*^*> 
-9 11 1 0 5 p o i s eCO 

[0 0 5 8] («■ (1) ; Lgil^^U-X^x^cO^ 
HE) ' 40 

- )vwt: 6 6 4 SSSE 

• jL^u>y*) : 5 4 fiigc 

■ ynt>>^'J : 1 5 2fi*SP 

• **^>*/py v n->u : 15 oSfigp 

2 V y hjHgoD77^^i:AtL, SHR#*4l«rF\ 4 

J: G£«Lfc7k*l&*Lfca f <b, 2 4 0° CUT 15^ 
B#ffi-CR]6S-e:fco t<7)tI*«EL5mmHgtS 
JfcSrfcfrLfco RJCttASTM E 2 8 - 5 1 7 £ 50 



[0 0 5 6] ^H^coh^-ii^^VTillR^ 
[0 0 5 7] 

rh7bKn77/ (THF) UAtll 2B#HKfit^ 

^77>f (GPC) ffiSrfflv^ |i$^nfl//i:« 

C-8120GPC 
Guardcolumn Super 

-GEL SuperHM-M 3 



fclMbftUJ: »3iftWU tfcfL«rt*l 0 5° CCILfc* 

Mn : 3 6 0 0, Mw : 7 8 3 0~Qt>itz o T10 5 : 
115° C, M:6. 8, DSCiH5gi£(l±5(t^T 
g : 5 8. 2° CT^of: 0 

[0 0 5 9] (#BB (2) : EiS^V^x^H-co^ 
IS) 

•rW^ ;ug£ : 6 6 4 SfifflS 

• -fu e U > y U n - ;u : l 5 2 m*g& 

. ->^n^^-^-> v> 14 5a»a5 

•^^>fi^*'J3-;K 15 0 fifiSC 

2'j7h;ngop7 7^n(:Ait, ft*^r^*;*T, 4 

i 5^*Lfc**l»* L*t&^. 2 0 0° C(lT2 0B# 
WET^H^o fOft»jfe«EL5mmHg-eR 
Rifflr Ltzo RlSiiASTM E28-517i:$i: 

n : 1 8 7 0 , Mw : 4 4 1 0t^o/: 0 T 1 0 5 I 9 
2° c,M: 6. 8, DSC*3eftUiJtt*Tg : 4 
7. 3' CT^of: 0 

[0060] («n (3) : Si'fjxxf«^ 
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A) 

: 4 9 8 SfiS& 
. jh^ w > ^ i; n - ;u ; 7 5 fiftSB 
. vxf l,>^'j3-;i,: 3 2 fifiSB 

• ^^^>^;u^U : l 8 OKgSE 

7x/-^Afry^Ix,f : 12. 6fi 

2 'J 7 b^EgoP77^^CAn,.t$^^ST> 4 

**Lfc**l»*Lft* f «>, 2 4 0° OWfW* 
EtK^^/: 0 f<7)»I*itE I 3 0 mmH g tIK 
imi^tzo EfcliASTM E 2 8-5 1 7Ui»t* 

£*»TLfco »fefLfc#Ui^x;H»«<±. Mn : 

3, 2 0 0, Mw! 2 1 2, 400, THF^MO. 
8 %, T 1 0 5 : 1 1 2 ° C , WM : 2 . 3 , T g : 5 

4. 1° CTNfcofco 

[0 0 6 1 ] (»k (4) : *«#';i*7^#mo£- 
A) 

•fP7^^S: 6 6 4 

• **s<y^-)V7V n-^ : l 2 omfiSC 
. jc^-u>^ij rr-;l/ : 1 5 OgfifflS 

• ynt:l/>^'J^-^: 6 1 SSSft 
•xlf^n> 8 3 0 CfcB** s*it^TMm, \Z*V 
x7-^Flx,f^yfi) ; 19, 3SSSB 

• rt-va^E : 2 OfiiSE 

£kffiLfc**l&*L&ri*<b. 2 4 0° Ci:tl2HBt 
E-ejRJC&S*feo f^«*«EL3 0mmHgtRC 
Sra^Lfco REliASTM E 2 8-5 1 7UigU& 
Ifeffc^UJ: ^i&ttU ftftjftC*n 6 5' CHitL/jBfS: 
EWLfco W^n/c^U^XT-^flgii, Mn : 

6, 6 5 0, Mw : 6 3 4, 7 0 0, THF^WO. 
9%, T 1 0 5 : 1 7 7° C, Wtffi : 9. 3, Tg I 6 

7. 2° C"C*ofco 

[0 0 6 2] mn (5) ; 75^^ l J^^-r;K7)^«:) 

• t- W *7 ^ : 6 6 4 £»gr> 

. ji^v^^u n-zu: is ofiitgc 

• ^^v^i^y : l 6 6113) 
. h >j ^^-n-;i. -7*n/N 0 > : 8 0 figSG 

2'j7h^ffloP7 7X3(:A^ B*:*f***T\ 4 
mSSBOT- h J-7*A>*9n»- hSrifiiDU J&7M§£Si 
if}**Lfc*«rlfc*Lft* f e>, 2 4 0° CCT10«f 



(10) 2002-236393 

l&*fcffLfc 0 EJEttASTM E28-51 7C$i: 
4ftfLftUJ: ^JtS^U WL«**1 2 0 # CC'IL^ 

n:4320, Mw! 2 2 1 0 0 0, T10 5 ! 135 

• C BMI<±3. 3, DSCiB5ci£UJ:^Tg{±6 0. 
2° CTiofco 

[0 0 6 3] (»B& (6) ;M'fUXf«l^ 
A) 

70 -tV7^ : 6 6 4 MfiSE 

•xfi/>^'jn-)K 120 *SSG 
.#')**y^Dt;u>- (2. 2) -2. 
(4 - 1 Kn*v7x-^) 7°u/n*> ; 6 8 8fimS& 
. h u ^n-^*7*n/0 : 8 OfiigG 

2 U y h;H?9op 77^nc Aft, Mff^x^U/tT, 4 

J: ■j£*L?fc**llfe*L&* t rfs>. 2 4 0° CiCTlOB^ 
HfEt«?^f:o ^ftHMELSmrnHg-CK 
20 J&iffif-Lfco EJ&tiASTM E28-517C*C 

*ftfl:jfli;uj:oa*L. •kibft* , i 2 o- cuaiLfcW 

KJC&**TLfco #&*ufc5WK#U j^xjMMSWU M 
n:4200,Mw 1192200, T10 5 : 132 

• C, Kffili7. 9, DSCIgj£i:UTgii6 2. 
3° Ctio/: c 

[0 0 6 4] (^m©J^J^J (a) : #yr ^ >lt&%o<?> 

&f&) «i£^*P«, ffiSth Dean Stark^ 

30 0 g£tt&A,*ff£, a#L*#e>rtS»*8 OTCi-CiP 
St, ^lM^*}ft^^> 1, 6-v^nn^t> 
1 7 5 g^lTt^o *T*T»1SU 4 
LRI&tttTLfco 0 g*9*Lfc 

3EIZ9 8%flH4v-y9 2 g£M^*>7k2 0 0 g 
U»JSLfc»ift*Snx.t\ 9 Ot-ClWMB^WBU&SrtT 

1 0tt'3H|fflej»Lt^V7^ >ft*»* 169g# 
fco (Hjftl 4 8 - 1 5 Ot:) 

40 s-)v\z h y 7;^nB^t h 'j ^ASrtniLfciWK (5 
mM) K»JKS*. GPCSt:i»)TE*fri:r^l 

GPC^f :IV- m) 8 DP- 8 0 2 0, CO- 
8020, RI-8020, UV-8020, AS-8 
020, SC-8020 

^7^; shodex GPC HF I P-LG + HF 
IP-806+HFIP-805 (8mmX 30c 
m) 

ilkm : o. 5gf% 

50 v£j1 : 1 . 0 m 1 /m i n 
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(11 



yammmmw^ :#v*+**9*w-y ( s h o 

d e x STANDARD M-75) 
St¥^l*?iM n It 2 1 , 10 0, S»¥^^*(± 3 
8, 5 0 0T-#>o£ o 
[0 0 6 5] fFffi 1 

1 ) T10 s , Tg, «#tt*5ffHi 

• WIS ( 3 ) : 9 7 SftSE 

• i)in,-i-*j>vnv 97 m-m mmmf) : 3**g& 

-fcfltsp^ti-T-a 10. 1 ^ m WBHfc£#£o 
(f*«-2) 

• #8i ( 3 ) : 9 5 4*« 

• * )u± v 9 7 i -f-^- (in»v£fr) : 3 ftSBB 

• ffi«M?P*iJ (A) : 2MmU 

ffW^JS^S 10. 3^ mO*H*:*f»Jto 
(Kfl-3) 

• «t8& ( 3 ) : 9 5 SftSB 20 

. hn>N-0 4 (*';-x.> Mt^SU ^?-n->> 
»») : 2 £495 

fcfSWBM 10. 0 /« ro<0*Ht:*»fc„ ±f£IW l 
- 3 i:o^t, T10 5 , Tg, fSff145rSf«L/Co T 

1 0 5 i±, ±ie*tel-«t "JiMjeLfco Tgl±, DSCiM 
Sfttcj: 1)8156 Lfc„ 

(&#14ffFiffi) 1 0 0 CCOkf-.*-U 1 0 gOWH-* SO 
Aft, 4 5ric«aL>fcfMP6rt-C2 4B#M»«Lfc 

fp«^m o : mm*** < ^ : *?*?mm s wb 

[0 0 6 6] 



B32002-236393 



[*1] 





T 1 0 5 CC) 


Tg(t) 






1 08. 7 


53. 9 


A 




1 08. 5 


57. 1 


O 


Htfi3 


1 02. 6 


48. 2 


X 



[0 0 6 7] • UM2it, ffrftl fcJfc&LT, T 1 0 5 
liJilSTRU-e, Tg*'13t±#L/:. 4fc, «#it<> 
£<, CtlUttU t*#3(±> ^ltJttL 

4*«W»#J (A) tffiKit, e65tW>Wt«»*J£ffl 
^7tJ*-g-tit-<T, T 1 0 5*%c1tm£2>Zt%<^ T 
g £ ±# J*l>-!:#ri*ii rt*iPi <b t tc o . 
[0 0 6 8] flSSffiJ 1 - 7 attttttfli 1 - 4 

< Y-r-<r>$krk> 

• mm ( i ) : 9 1 msg 

7*-7 y ^/-?-;uX4 6 0 (*-Y**-y }- • X'* v * fry- 4 
- ■ ■T-jjtlX ■ : 5figgB 

• (a) : iM§r> 

• n-y 9 7 

ij )V-t-/<r7 v 9 71 ^® : 3 Sfiffi 

±f£*t¥4£^ > v i. * 5 L , 2 «ift>i*1ST? 

ixfc hf— flKflfl 0 0ti»tv';*RA2 0 0 HS 
(jxny* (#) ) 0. Z"gMU*^> ^3- )\> 
-T-rft-^Of*, Wv>3S»ttSrLT, h^- (1) «r»fc 0 

7) , l-t-8-11 (tt««l-4) 
[0 0 6 9] 
[*2] 
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(12) ^|S2 0 0 2 - 2 3 6 3 9 3 













9hAH 


( um) 






90 


BP460 
5 


3 ' 


moan 

(A) 2 


RA200HS 
0.3 


10.3 


1 




88 . 


BP460 
5 


5 


(A) 2 


HVK2150 
1 


10.2 


h^— 2 


W8«3 


90 


BP460 
5 


3 


BWSIBS!! 
(A) 2 


RA200HS 
0.3 


10.1 


h^-3 




36 

«8i4 

54 


BP460 
5 


3 


(A) 2 


RA200HS 
0.3 


10. 1 


h^— 4 




mm 

36.4 

«Bi4 

54.6 


yellow HG 
4 


aw/no 

3 


•m > '£rft|{&Jfi!l 
(A) 2 


RA200HS 
0.3 


10.2 


hzh-5 




mm2 

36.4 

J»fli4 

54.6 


KET BLUE 
4 


awn a 

3 


(A) 2 


RA200HS 
0.3 


10.2 


h^-6 




S3B12 
36.4 
©314 
54.6 


Magenta R 
4 


»t/na 

3 


VWHMffil 
(A) 2 


RA200HS 
0.3 


' 10.2 






mm2 

36 
ffi§§4 
54 


BP460 
5 


3 


N-04 
2 


RA200HS 
0.3 


1U 


h^r — o 


tUB«2 


*8B§2 
36 

ffiB§4 

54 


BP460 
5 


awna 

3 


TP-415 
2 


RA200HS 
0.3 


10.1 





ttt6«3 


mm2 


yellow HG 


nmivm 


TP-415 


RA200HS 


10.2 






36.4 


4 


3 


2 


0.3 




10 




mm 

54,6 
















tess6 


BP460 




N-04 


RA200HS 


10.4 




90 


5 


3 


2 


0.3 




11 



8P460 : 710*460 

ItB : Mlst/VDvC?* 1 *» 
N-04 : 7T<^ hD VM-04(^UXV Mb¥(t*» 
TP-415: («±»flS*H*» 
RA2O0HS : (B$7Xa^W 
HVK2150 : (^5U7> hH*)) 
yellow HG : TONER YELLOW HGC^U J 7 ^ h (t*)) 
KET BLUE : KET BLUE 111 (^a*-(V^If (#10) 
Magenta R: Fastogen Super Magenta R (*B*-f ZS^t&TM (**)) 

[0 0 7 0] (If* 2) TlOMg^f - t7^ 
l^TlO 5 , T g SriiE^fifcUflEoTil! 

[0 0 7 1 ] 
[S3] 
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23 



(13) 



I2002-236393 





I I (J 




Iglttfu 1 


1 i u 


ft 1 ^ 


i i i f ii* mi f% 


1 U o. 


ZD f • w 




1 1 O 1 


ft C> ft 


JS6801I4 


1 1 4, o 


c; q 
D o 


INSECT 5 


1 1 5 






i i — » • w 


5 8. 4 




1 1 4. 9 


58. 1 




1 OT. 7 


49 


tfcWOT2 


1 1 4. 4 


54. 3 




1 1 3.. 9 


54. 1 




1 1 8. 5 


57. 7 



20 



[0072] m*-7*y ham 

rtTSE«¥tS5fciilSt-rA4«tH*B2 c m, S?20cm 

THTV~>un> 
n— ;W#tfc 150mm 

S3 3 7 0mm 
±D-MI 15kg 
—y-fWi 8mm 

9 0 mm/ sec 

m*7tz<v hone 



wOjg3iH«»uj« >ri yfT--f (ft*:*-; 

-^A, 8 10) *-560E2jTtti)f!Htfc&* -5c^ 
?^*!H£iftJ£ttRD- 9 1 8i:tl^Lfc 0 

[0 0 7 3] 
[154] 









KSG0U1 


1 oo 


1 90 


1 1 5 | 




1 oo 


200 


1 05 


SBBW3 


1 1 o 


2 1 O 


1 1 5 


*SB0!I4 


1 .1 0 


2 1 O 


115 ! 




1 1 o 


2 1 O 


1 1 5 




1 1 o 


2 1 O 


1 1 5 




1 1 o 


2 1 O 


1 1 5 


ItKWl 


1 1 0 


2 1 O 


1 1 5 i 


J£RM2 


1 1 o 


200 


1 1 5 


JtRffll3 


1 1 o 


200 


1 1 5 


hbl5^J4 


1 20 


2 1 O 


1 25 



[0 0 7 4 ] h^-4-7(3:> h 9 - 1 0 t itttt 
flJiffl^fcW^fcJt^-C. T 1 0 5 £g£ft;£-£&-<i:& 



[0075] (fF«3) ^ma 

r : 9 7 §r> 

*'l 0 0c c#'J yn tfl^^MM-v^r, 3 0 0 r p 
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(14) 



25 

[0 0 7 6] 

wit(MC/9) 



2002-236393 





3min 


10min 


30min 


60min 


h^- 1 


11.2 


14.2 


15.1 


15.4 




12.8 


15 


16.2 


16 




9.3 


13.6 


14.5 


14.2 




10.5 


12.8 


14 


14.2 j 




17.4 


19.9 


19.5 


18.3 




15.5 


18.2 


18.5 


18.3 




17.1 


.19.4 


19.5 


18.8 




6.7 


11.4 


13,4 


13.6 




1.5 


2.7 


2.5 


2 


h^t— 11 


5.8 


9.7 


10.3 


9.8 




7 


11.9 


14 


13.7 



loo??] mrnvmrn a tttffl Lfc h i — t* 

*,±t5^^¥<, If WMkH^ZkAWbfrt lectio 

[0078] mm 4 ) wmfi#*u 

7 : 9 7 SB 
: 335 

•C 3 55-fl€# Lfc5Mft3W4 * V*75?n >S8E - SPA 

[0 0 7 9] 
[366] 



* [0 0 8 0] «««»#jA*«fflLfc h-J— (iaflfmSE 
[0 0 8 1 ] (fFfls) mm®, hi— <o%l (*?- 

hf- ^<0*tIi>=TP-415fcOJt^c) 

*Jfe0!)5Oh^-- fcJfc«fl)3 0h^- (h 

t-10) IZOV^TfeOit^^rff^^o b 4 it, b 

70 [0 0 8 2] (ff«6) gftsO«RiR««*flMiU 
fl?*££tt*IHilliLfco 

7 

: 3% 

aft*]* : i k g 

8. H10^lC3gft{&U IBJicOb 
S:|5!JRn-;i,-e|lJRL7to ^f^K^ii^ h^- 

/Co »***7 ujfi-o 

20 [0 0 8 3] 
[*7] 





Q/M 






18. 25 


0.64 




19. 07 


0. 77 


h±-3 


19.25 


0.68 


h:*— 4 


19. 52 


0. 55 


5 


37.4 


0.51 


h*— 6 


34.2 


0.44 




38. 1 


0. 48 


h^— 8 


18.21 


6.25 




3.4 


1.86 


h-j— 10 


8.5 


1.99 


K±-11 


17. 78 


4. 75 



30 



* 



B§f§(hr) 


h-J— 4(uc/g) 


h-J— 8(uc/g) 


h:*— 9(uc/g) 


1 


10.2 


8 i 


2.1 


5 


13.6 


11.7 


3.6 


10 


14.7 


13.8 


5.6 


20 


15. 1 


15.8 


6.2 


30 


15.4 


16.3 


6.4 


40 


15.2 


17 


6.2 


50 


15. 1 


17.8 


5.8 



[0 0 8 4] fcjfcflUOh-*— Ji, ffU^^^tL 

x^fzc znizttL, it&min hi-- (-?-u->>m 

(4$7>*-^Aig-(£ffl) (±, flfKW^^fi^o 50 



[0 0 8 5] (Sfffi 7 ) EPBUiHi 
±K^ftSiJ^ov»T, -en y ngalf-fXC- 8 1 

*tU7 : -t/yf-A-v 1 ; 3->si7i7-f h*^u 
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T 

h^-igffi : 8% 

mftfflSfi : l 2 5 g 

#- ;u 5 ;UT* 3 fl-W«*mfc> SA C 

H««Jt(±^^-^^iftStfRD- 9 1 8T*}ffl5e, iferfft 

x : %ff*u& f gjS:o, xx : £-*>*-CJEv\ tvn 

[0 0 8 6] 
[*8] 







ttssn 


1 #@ 


20tSS 




20#g 




1.55 


1.53 


O 


O 


WB«2 


1.52 


1.5 


O 


O 


3SftBffl3 


1.51 


1.48 


O 


O 




1.51 


1.47 


o 


O 




1.38 


1.36 


o 


O 


WBW6 


1.40 


1.37 


o 


O 




1.35 


K35 


o 


O 


tbRflU 


1.58 


1.55 


X X 


X X 


tbi$#J2 
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